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RELATIONSHIP BETWEEN BONE CYSTS AND THE IRREGURALRITY OF THE
CONTOUR OF THE FEMORAL CONDYLE ON MRI
T. Sasho, K. Matsuki, M. Saito, N. Ikegawa, R. Akagi
Chiba Univ., Chiba, Japan
Purpose: Magnetic resonance imaging (MRI) started to be used for eval-
uation of osteoarthritic knee (KOA) severity. We have developed a new
method, the Irregularity Index System (IIS), to semi-automatically measure
irregularity of the contour of the femoral condyle using standard sagittal
proton-density-weighted MR images and demonstrated that the Irregular-
ity Index could reﬂect the severity of KOA. Unique feature of this method
is that irregularity of contour rely solely on pathological changes occurred
in the subchondral bone of the femoral condyle. On the other hand, the
Whole-Organ Magnetic Resonance Imaging Score (WORMS) is representa-
tive evaluation method of KOA semi-quantitively and was reported to be a
reliable evaluating method. Big difference between the IIS and the WORMS
is that WORMS deals with eight items (tissues) including cartilage, bone
marrow, meniscus, synovium, etc. Although basic idea between the two
methods is different, both methods had almost the same level of correlation
to clinical knee score.The purpose of this study was to compare the two
methods especially to examine what items of the WORMS affects the IIS
score.
Methods: The subjects were recruited from the patients who visited our
hospital for treatment of KOA. The inclusion criteria were medial-type
OA knees with ≥ grade II in Kellgren/Lawrence (K/L) grading. Twenty-ﬁve
patients (25 knees) with a mean age of 69 (range, 58 to 77) years old that
consented to participate in this study were enrolled. All patients underwent
antero-posterior, weight-bearing x-ray at their ﬁrst visit, and they were
graded according to the K/L grading. They were also clinically examined
and were scored with the Japanese Orthopaedic Association OA knee score
(JOA score) and the Japanese Knee Osteoarthritis Measure (JKOM). All
patients underwent MRI of the affected knees within 2 weeks of their ﬁrst
visit. MRI was performed with a 1.5-T scanner (Signa, GE medical systems)
equipped with a knee surface coil. The sequence suitable for the IIS and
the WORMS were determined by previous studies. Correlations between
the IIS or the WORMS and the clinical scores were analyzed with Pearson’s
correlation coeﬃcient. Relationship between the items of the WORMS and
the IIS as well as the clinical scores were analyzed with regression analysis.
Statistical signiﬁcance was deﬁned as p< 0.05. All statistical analyses were
performed with Statview 5.0 (SAS Institute Inc., Cary, NC).
Results: Both the IIS and the WORMS demonstrated strong negative cor-
relations with JOA (r= -0.75, p< 0.0001; r= -0.79, p< 0.0001, respectively),
and moderate positive correlations with JKOM (r= 0.40,p=0.04; r= 0.47, p=
0.008, respectively).
The IIS has statistically signiﬁcance with the medial femora-tibial joint
(MFTJ) bone cysts (p=0.004) of the WORMS and the other items were not
correlated. The JOA score has statistically signiﬁcance with MFTJ-cartilage
(p=0.044) of the WORMS and the JKOM has with PF-cartilage (p=0.036).
The other items of the WORMS were not correlated with neither of the JOA
score and the JKOM.
Conclusions: Both the IIS and the WORMS had correlations with the clinical
scores. Among several items of the WORMS, only bone cysts were related
to the IIS. This would be consistent with our previous study that showed
strong correlation between the IIS score and density of bone resorption
pits (BRP) formed in the subchondral bone using specimens derived at the
time of total knee arthroplasty because not all but part of the BRP would
account for bone cysts on MRI examination.
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QCT OF THE KNEE FOR THE QUANTIFICATION OF SUBCHONDRAL BONE
MINERAL DENSITY AND STRUCTURE IN NORMAL SUBJECTS AND OA
PATIENTS: PRELIMINARY RESULTS
K. Engelke1, P. Zerfass1, O. Museyko1, V. Bousson2, J.-D. Laredo2
1Univ. of Erlangen, Erlangen, Germany; 2Hôpital Lariboisière, AP-HP - CNRS
UMR 7052, Paris, France
Purpose: To use a new quantitative computed tomography (QCT) approach
in the knee for the measurement of BMD and parameters related to bone
structure to differentiate normal subjects and OA patients.
Methods: We developed quantitative computed tomography (QCT) of the
knee. The patient is scanned in decubitus position with the target knee
as straight as possible. A calibration phantom is positioned below the
knee. A high resolution (Siemens UHR protocol, 120 kV, 170 mAs, 0.5
mm collimation, 13cm FOV) with two reconstructions (medium U40 and
high resolution U70 kernel) is used. The U40 reconstruction is used for
the segmentation and the determination of BMD, the U70 reconstruction
for quantiﬁcation of structural parameters. Based on the 3D segmentation
of the periosteal and endosteal bone surfaces, the growth plates and the
deﬁnition of anatomical coordinate systems (ACS) three volumes of interest
(VOI 1-3) were deﬁned in each epiphysis that automatically follow the
bone cartilage surface (see Figure). In addition a smaller subcortical VOI
(subcort) was also used. All VOIs are further divided in medial and lateral
sub VOIs. For each VOI, BMD and several structural parameters, such as
homogeneity, local and global structural anisotropy and fractal measures
are derived. In addition joint gap width and volume are quantiﬁed. In an
ongoing study we compare results for healthy volunteers and patients with
AO (KL 2-3). In this abstract preliminary results of the ﬁrst 10 subjects
per group are included. More data will be available at the time of the
conference
Results: Signiﬁcant differences between healthy subjects and OA patients
were so far found in the subcortical VOI of the tibia (see graph, all shown
differences were signiﬁcant) but not in the other VOIs, however, for the
analysis medial and lateral compartments were not distinguished so far.
The exception were fractal measures that showed signiﬁcant between
group differences in all tibia VOIs.
The highest difference was found for the joint gap width, BMD, grey value
homogeneity and the fractal index.
Figure 1. Left: epiphseal VOIs in the tibia and femur. Right: BMD and parameters related
to bone structure for 10 healthy subjects and 10 OP patients. Data are scaled so that all
results ﬁt in one graph (results for healthy volunteers were arbitrarily set to 1 and results
for OA subjects were scaled accordingly.
Conclusions: QCT of the knee may be a promising method to quantify
subchondral BMD and bone structure to improve the diagnosis of and
treatment monitoring of OA In our so far limited analysis OA altered BMD
and bone structure in the subcortical VOI of the tibia.
This project was in part supported by Servier France.
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CYST VOLUME IN THE ACETABULUM AND FEMORAL HEAD DECREASE
AFTER PERIACETABULAR OSTEOTOMY
I. Mechlenburg1, J. Nyengaard2, J. Gelineck1, T. Christiansen1, K. Soballe1
1Aarhus Univ. Hosp., Aarhus, Denmark; 2Stereology and Electron Microscopy
Lab., Univ. of Aarhus, Denmark, Aarhus, Denmark
Purpose: Bone cysts in patients with hip dysplasia, is the result of de-
generation or defects of the articular cartilage and elevated local stresses
in the subchondral bone. In a series of consecutively included patients
scheduled for periacetabular osteotomy (PAO), we examined how many
had acetabular or femoral head cysts preoperatively and measured the
volume of these cysts. 1 and 2½ years after PAO we re-measured the
volume of the cysts to investigate whether the cysts developed further
after PAO.
Methods: 24 females and 4 males with hip dysplasia had the hip magnetic
resonance imaged (MRI) before PAO, 1 and 2½ years and after surgery.
The location and number of cysts were noted and the total cyst volume
in each patient was estimated with a design-based stereological method:
Cavalieris Principle. Two angles were measured on pre- and postoperative
AP radiographs: center-edge (CE) and acetabular index (AI) angle.
Results: 11 of 28 patients had acetabular cysts preoperatively (21 cysts,
mean total cyst volume/patient 3.44 cm3, SD 6.712) and 1 patient had
a cyst in the femoral head (volume 8.05 cm3). One year after PAO, 13
patients had acetabular cysts (19 cysts, mean total cyst volume/patient
